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Procew of and Tool for Expandfing Tube End» 



We> Rabgock & Wnxxtt Ijmiied, a 
&itish Gomoaoy, of Babood: iDousc^ Faxnng- 
iba Stctet, LoodoD^ E.CAj 6o texby dedaie 
tbe iomtdtm^ (CoouxBinicatBd l)y Dbotsghe 
Babgooc & wixxxir Dampfkbsselwebxb 
A/G, a Gtnnaa Coa^tAiQr^ <rf Ofaecbansen^ 
BbfaAndj Gommi^)] for viiidi wt {Kcay dbal 
a pateitt may^ be graced to tis, aiid dse fnetiK>d 
by wbkk it is to be petfonssed to beftardcoh 
dcaaflxd iti aatd b7 ^ ft^owing «ate- 

Tlte pxesent iiiveuUuu xdatcs to a piooess 
cf and tool for fflqwnding tiibe coidSy api^ 
flbfe lor exampie to idie attachmeflt <rf ■water 
tubes to tile steam and mter dnnn of a water 
ttdiebmlcr. 

It is GOBDimoa piaodoe to secure the ends 
of nter tiribes tD a boikx .dnzoi bv fitting 
each td)e and wbiim a tdse ihote ia the di^ 
end ilien rHymrifng piasdcally tbe tdbc caA 
iviiliia tiie tine bole» so ^t h: xtntains finnly 
in comaa vidi tiie mft of the facte to {tmvide 
a flnid-tig^ {oiot. In oidea: to improve ^ 
resistance tp tbe Drmfency of ilie tiibc^ tdien 
Ae hdet b b use, to jpaft out ctf liie dnina^ 
4be pait of the tdbe pirc^ecting into tlw 4nflik 
is often belkd out. 

Several dMeicnt meiJiods of obtaining die 
desired apaonoa bave beeo used. According 
to fltte yediDd^ a tpd is used ^diidi jqcfailea 
a ffffllnil mandxd about wliidi ate spaced 
time m a spo o dkig tBsaedi foffien^ the tool 
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bdng inserted id the nibe end to be opanded 
vriifadieana of |}ie inandici oo-axial vradi ^ 
ttdse vxi and llie.sian&d bdng fed into the 
tobe In rt ppfiwlnnly of fbc xolOeia so diat die 
loOecB are displaced oncwancEty into contact 
.widi ihe inner sozface of tiie txibe. The man- 
ifel is dien contmuoo^y rotated and the rd* 
lers are fooced ondnrardly to c^and die txSsc 
end and at ^e same tW xolf pxognsssively 
round and into tc^ It has boea found 
that vridi tiiis xo^hod cf ezpsidii^ diere k a 
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tendcQcy for eadi point <^ the tribe vail, after 
each passage of a xofter has caused an expa&- 
nan, to ^ring bade elastkaBy and thoc^ 
c onaida s iJ y reduce die oontac^ pressure be- 
[PifcaJi.^] 



tween tiie ti&e wdl and the <^ da tttbe 
lade. lE'atthennor^ the structuz^ of the tidie 
xzKtal is a&o^jed, 'die mfiSdbeoonihig hardened 
bythealtematfagload. 

•Aoconiing to & second rather similar 
sMbod, die tdbe is expanded by a tod iiaving 
a t^>ered mandrel and lo&m b iwhidk tise. 
tx»nokei and the loSers rotate aiid mofvfe out- 
^aidly torwazds tiie end of dte tifte dutrng. 
tiie ^mda^ operetiap 
' Aooocding to a thud mcdjod; a mffiidrd 
vrith a «wDding 8ux£aoe having a dl 



aliiihliy greater than tJie hnufe dhan^ 
tid^e is driven into the ttA)e end, ao emaoding; 
tile ioBot as it moves ioto it This oiaaod haa 
certMs p m cti c al difiBodties vdKn applttd^^ 
hmg ii£a tubes, vM<b tend to b^e,. andt. 
<iie removal of the mandnd fcom jhe.lB^. 
after tittexpimding operation often gives nic^ 
trooWcL . ^ . 

object of die geaett hrmd ci^ 
proyiedott of tax Im p twv ed medioST^I^BBDESi 
far eqwrafing tribe ends. "r 

Tbe invemioQ: hxchides ^ process fagj&ii, 
tecmhiiS of a tdbe end ^widdn a tdbe tS^M 
a tAc plate> ^riiich comprises ea^fiifing a 
part of die tdbe into ftdd-tigjit ooatact^lvidi 
the <waK <^ liie ti^ hdUi by ^At fbcdble 
puMing-oot ni a tdbt pmtnriin^ .mMist' 
^ough die said part of ttte tidie end ami 
aiondtaneoady as a consequence xsi (he pcdling-* 
out eSecdng beilii^ of ^ mouth <^ ^&ee 
end of die ix&t into cootoot vrid& tiie face 
cf the tnfee plate. 

Tiie invordcHi also imrbdes a tt4>e end es- 
panding tod suitafate for the ^pandhi^ of a 
tnbe end vddda a tcdie Itoie in a tdbe plate 
ia 'which ividtdnnrad mims are provided far 
the fbrdfafe piffing<mt fnan ia^ the tdie 
end of tube expanding means adi^ned dming 
^^tiidraiwai to eaqwnd tbe part of ti^ tdbe 
vrithm the tidie iide^ and ti^ withihnnval 
means are arranged during vrididtawai to 
i^ierate beUing means vAidi effect b^Emg of 
the free eid of the tcfce. 

The invention will 
was7 <i exRmpk^ viiii nEneooe to ifie aoouife- 
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panyiog paxtJ^ diagrBminatk diawiogs^ in 
wMdi:— 

Figme 1 is a secdcnal aide devsdozt of die 
forward end onfy of a tool for txpwSmg end 
5 b^ing tube ends axxanged to opena/te oq a 
tobe «iid &at estends tiuou^^ a td)e p)at)Q 
and 

Figure 2 is a -view db&r to Figoie 1 bat 
widi tltt voxIdDg parts ia a diffoeat opaat- 
10 iog posituBu 

In <)ie dioninga, a tube 1 mends tbnm^ 
^tdbthxAj^l Inatdbe|»laie3-tndiitisinner 
end 4 iao|€ct% beyoad dse toner face 5 of 
tbe tobe piate to a distonoe txpsl to about 
IS twice die wiilt3bicfcness<^^tid)e. lbet^ 
indicated gciteiall^ b7 10, kdndes a f<H!waxd 
ho6^ part 11 tennlnadng in a beanng sotface 
12 -v&diy ^vben die sxamne is in vse, is itdd 
finnty against tbe part of tx&t plate inner 
20 fBoe 5 Mlddi sQaonods die tube end 4» A 
nmndrel 14 moonted in die body pttit 11 ck- 
tends axialsr bqnond die beadng sizrEooe 12 
fflid at die f TC TH y^ ^nt of tbe espandbng 
qiienitkai lies in die bnti4 podtelon shorn 
25 ■ in ^E^igore 1 in ^dncb it extends into the tc^ 
. 1 tx) a point beyond diie tobe plate At its 
inwand or forwind end die mandrel 14 Is 
formed <«ridi an enlaigement oar bead 15 ad- 
)oimng a part 16 diat tqiexs reaiwaidfy to a 
aF-vq?fin£lcal part 17 beyond T?bkh a wt 18 
^,^glrd)fr TOflndrd is scievMhxeaded Into an 
opexatbig rod 19 ybkh Is ootf[kd to the pis- 
Mi ipn of an i^^drsnlic power devioe (not shown)* 
'i r'Ai^gSQci^ <s foiir complementary espandiog 
35 ..9«9^biBC8 21 m^i^^ momued on tise 
-riggggc^-^™g^^y ^ and xn^ b e mov ed 
. ' ::fr?if(Bj^y^ir'^fp^ posldutt sbown m Plgoce 2» 
. r- j'^lor^inBdA aligned parts dKBcof fann a com* . 
...jzijiBfi^ ist^^^^ etramding smboe 22> to 
40:^ JBaggesed pontiaa ancnm m Bgnre 1 hi 
- - '-w jjjob o|^K)6ed pair of. the mend^cis 21 
. .S^flfe t ieamaidtf df <Jie odter pidr so that 
^^^^^^vccaE radios of each meo^ h reduced. 

j-Jlte fonr men^bcxs 21 anc bdd togedier and 
45 to ifift mandrd by a bdical sgdog 24 diat 
cutjtdfs parCrC^^indxlcal settlons 25 of dse 
fiior mend)er8. 

Slidably moonsDed <Hi die cyUoddcid part 
17 of die mandrel is a movaue atiop 30 hi 
50 die form of a leOgdi baviog a cpaddc^ 
rearward portion 31 vddcb Is a sBding fit oa 
the manmci part 17 and a flared rorwaid 
part 32 of soc^ dfrnnrtrr at its f octvaxd eod 
tixat it engaged die two neanndst eupmiding 
55 members 21 ^rhen they are at die rearward 
end of the tq>ered part 16 of the mandrd* 
Secored to die rearward end of die portiim 
31 is a boss 33^ fooned ^ridi a dxuanfacit - 
t!a% uctendhig radial diooldcr 34 diat faces 
60 xtax^rardly of die mandrcL Momited on die 
bocfy part 11 «e catdi means in the fom, 
of four pikmgiers sncii as liie phmgers 36 so 
anaiiged as to be slidaUe ladmEy and being 
Hassed inwardfy by ^xm^ sodi as 
BgoBoss 37. Ttese f^hs^secs ore arranged 



io die boss 33 and are eo 

shye d at dieir inwaid ends that dicy 
restrain rearward movement of die shoidder ■ 
34 past die phmgeta otdy unt& die adal fom 
on dtt stop 30 exceeds some predefiemdtRd 70 
valne. 

Ako mounted on the bodbfr part 11 is a 
dicdar row of ei^ tobe eml belling de- 
menls 40 so gcraied In the body part 11 as 
to be cqnbfe.of zadial movement ioij ml 75 
bia s s ed vy aprings sodi as firings 41 tnwazd^ 
into engagement ^dth the soap 30. Tbe imier 
dde of eacb dement 40 is provided with an 
indined ai^rtop^ 42 con^itemeiitBry to the 
fibtzed forward part 32 of die scop 30 so diat 80 
as the part 32 moves xearwanfiy past die dbe* 
meois 40 diQr axe moved ootwards in a radial 
dlrecdon. Eadi ctement 40 is foimed vridi a 
forward^ trrtaidnTg tongue 44 arranged to 
octend wld^ the tnbe end 4 but of sudbi 85 
length tiiat its forward end Is ^»aced fnHn 
die tnbe plate face 5 by a.dlstanoe somewiiat 
greater dian the diic^Bcats of die waU of the 
tnbel. • . - 

Xo cany out die expgnding operadon, die 90 
tool 10. is btonght ioto position opposite die 
tube end to be eqianded and the msndrd 
14 Inserted into die tube to tfae poddon shown 
in 3igute 1> so that the beazmg surface 12 
engages die tid>e plate face S, the stop 30 95 
btfog set with its shoulder 34 forwarcQy of — 
die jrfm^gers 36» die ^^jwmdfng menibers 21 
bemg towards die reazwvnl cod of the mpered 
part 16 of the mwdid 14 and the naimost 
pair of die members 21 befaig in owtactvddi 100 
die fofwazd end of die 8iop.30. 

Tbe mandrel 14 ia now drawn searwardly 
diroa^ die .tod bodjr.part 11 by operation 
of die hydraulic power -device so liiat ^e ex*- 
pandfng members 21^ vddcb ere held against 105 
axial movem^xt with t)ie mandxci 14 by die 
stop 30] ate caused to move ontwaxcHy Into 
CQDi&ct widi and to es^p&id lite psrt of tnbe 
1 windi lies hnmedSately onwbe the cube 
plate 3. As tins takes idace the forward pair 110 
4oS die members 21 move id^^tly learwaxdly 
hrto diigoment widi dbe odicsr pair ctf the mem- 
bers 2L 

Once die head 15 of die mandrel 14 comes 
btto contact iMk die expamfing men^xis 21 115 
foice is transmitted dhedly fcjom die mandrd 
to die stop^ widch is caused to move In a rear- 
ward dbi^ctioQ so diat die phmgers 36 of the 
catch means dde over the shonUer 34. The 
expsndmg men&eis 21 and ttie stop 30'^move 120 
xearwardly wrdi die mmdrd^ t^ie members 21 
c&cdng progressive eatpmuiff d the part of - 
die tube l ^idddi fies ivMifat me tidie plate 3. . 

As die meoabers 21 approach tiie inner face 
5 of die tt&e pla«e 3 the flared part 32 of 125 
die stc^ mend)er 30 engages die Incifaied sur* 
faces 42 tpon ii» dght bdlhig dements 40 
and causes diose dements to move ootwardiy 
xadiatty so tiiat dieir tangoes 44 engage and 
be!l oDtwarffiy die projeohig inner end 4 of 130 
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jdie tube 1. Tils bcBIng cpetadon ends vfaea 
the tttbe cxpatidwig sucbcc 22 
tact witb tit fonraxd jstrt of soifaoes 42, 
wiiaeqmi itaxwanl movement of die mandjrl 
nklive to ^ tool 10 is pH^vcfy ohedocd. 

lie tool iO ds now iemored from die 
fioisbDl tdbe, the mandrel returned !^ its f or- 
waxd positkn^ die tiAe expandBig elemeots 
21 did aloi^ t&e tapered part 16 to ^}»r 
fcazwaid poamoo;^ and tiie stop 30 restored 
to its foEwstd posidoa The tool may tiies 
be applied to the next ute i(p be cs^kanded. 

lite machine ^kscdbed is adnited to act 
^xm a psesdfictBd size of tnbe, *e diameter 
of tite ensnding smfKe 22 being appro- 
pibti^ sdated to |]be ioDemal diimecor of Ae 
txib^ It desked lit head 15 of tl^ mandrd 
msybemadeai^Qstableai^aHy^tfaemaxkd 
14; k Aen sccyes aa a atgydgpt^ fcy ^a m ^ t U ^ 
tnovemeut of die g?«r^ff^ng membecs 9a&^ 
<tf die t^Kred paxt of the mandxid. to detcx^ 
mine Ae c&cthe dimneter of die cman^ 
taeaabcxB dioing the expandiD^ openttp% imd 
the posidon of die atnp being a^mtal]ie pe^ 
mits iraiiadcHX «tf dm effect dittteter. 
dbetoid 15i8axIaS7ad|ii8t]dde,bj8adTOt- 
^eoua to adopt a pfatoMioe titapcd, over- 
I^tpmg design for ibe opaitdrng coembets. 
'^Vbatwedaimfa:-— 

h 9sooeas lor tbe seomii^ of « tfist aid 
widun a tdbe boie la dte tdbe plate^ mUA 
ooamrisea expanding a part of tat tsAt hm 
ftnid<tg}it omtact ^widi tlie m& of die tdbe 
hole 1^ the facdbfe pn8ing-oat ci « tdbe ex- 
panding member dmragb die aaid part «f 
Ibe tobe and almiitaneon^ as % oooseqnence 
of die piffiD^oiit eSecdqg bcfifa^ of die 
nnrndi of ifae free end of die tx&t itito coa- 
tnct widi ibt fsoe cf die tdbe plate. 

2. A tdbe end cipamHng tool aidtabte for 
dvE exp a mHrig of a ti^t mi ^mMa ^tAc 
hfl te in a tdbe yhte^ -grfiacin ^rfdidnwyal meang 
axepofvldsd mr tiie foodbfe pidlmfi^oixt frcmx 
lomt t he tdbe end of tdbe opaoSng meaoi 
45 adqited daong i ri t h di awi i to expand tbe part 
of t he <db e ^ividun ibe tube bole, and die 
widalniwal means are tttrai^pBd dnrW wMb* 
dxawai to cwecate beffing means fvUm effect 
bcfiii^ <tf tbe free end of 1^ tdbe. 
90 3. A ttud itt daimed in Claim 2, inbodn 
die bcSfag means OQOpxise a dnoidar soir of 
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tribe end engagmg clancnts whfch ore 
Mailed to move radially o u fwardtty c^oa 
wWidrawal of the cc*e cxpmdhBs means and 
so effect beHn^ die tAe cwL , 55 

4. A tool as daimed b Oa&n 3^ wherein 
the tube expanding means indnde a ptataJity 

expandii^ meoAeis ftfied ribout die peri- 
phery cf a tapered part of die fcngtfi <rf a 
mandrel %dudi is inscDtttUe mdaEy into due M 
^^J> be expai»ied and faoma part of the 
rafair aw^ m tans, Bfop means ase arranged 
to Be ^ddnp the tdbe to be espemded at a 
forwand iansi posttkni, catdi means soe" 
azraqged ID snstrakontvraid movement of tiie 65 
atq> means front die initial position 
tbe ontwaxd fosce on atop means r^^fd y 
a ptcdtiennined Tdo^ tiie ^ means bd^ 
arranged to seatcain outwud axial m o mu a ui 
tt the said membem upon outward n wv emc ul 70 
of die mandt^ xai^ uaA tiie foooe crated 
weeds tbe predetmnitted "Taki^ and tlie 
ca d CBg^ ipg dements are axmnged for m- 
fagoment by indnied snxfaces on liie stop 
meana ■wiierdiy tgoa tbe manchel m<mng the 75 
ca yanding means and dais die stop means in 
an outward direcdon dmn^gjh an ^jprc^sdate 
iSstanre a part of 1^ tdbe diat eitx^ beyond 
Ac tube plate is engi^ «nd bdled out by 
ihebdUngmeanBL go 

5. A «oq) as dahned hi CSahn 4^ ^Kteein 
tter expanding members are hdd in dose coa^- 
tact vidk ijac tapered part of the mandic} by 
a GticoBDaodbing finiog. 

6^ A tod as dasned in Ckbxk 4 or CSaim 85 
5, iwiieretn a ^/yp provided on die mandtd is 
adapted by tirnmng movement of die expands, 
in^ memims ariaUy of the tapered pai% of 
tJbe m an^ to detemdne die effective dia- 
meter iof die ca^anding membeis daring tixe 90 
qq? andTn g opetA ony and the pos^ of 1^ 
stop is adfnstflble to pcoocdc wbtios of dtac 
dfectrve diameter. 

7. A txbt tsoi ^r^nAan^ tool anBi^ed and 
ad^d to qwrate 8iibet^tia% ns descrfted 95 
hereinbe^iHe wli xcfeceacc to, andoonscrticted 
sdbsttnddly as afaovoi tbe aoocmpaoyang 
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